oo 

CD 

CO 



PATENT SPECIFICATION 

(21) Application : No. 48474/70 . ; (22) Filed 13 Oct. 1970- 

(23) Complete Specffication filed 13 Oct. 1971 

(44) Complete Specification published 2 Oct. 1974 ; 

(51) International Classification B23G 1/46 ~ 1 " :< 

(52) Index at acceptance B3N ; 1 2C5.2CX 3D3 3J1 3R 
(72) Inventors DENNIS ROBERT EAVES and HORST 

BERGEMANN » 



«"> 1369 208 

(19), 




(54) IMPROVEMENTS IN CHUCKS 



(71) We, BISHOP, EAVES & SONS 
LIMITED, a British company of 239, Alder 
Road, Parkstone, Poole, in the County of 
Dorset, do hereby declare the invention for 
5 which we pray that a patent may be granted 
to us and the method by which it is to be 
peformed to be particularly described in 
and by the following statement:- — 

This invention relates to chucks such are 

10 used for holding cutting tools, for example, 
tapping chucks. ; ' 

In a multi-spindle machine tool used to 
perform simultaneously a number of cutting 
operations on a work-piece, the closest 

15 spacing obtainable between adjacent cut- 
ting tools is limited, inter alia, by the dimen- 
sions of the chucks holding the tools. It is 
advantageous that chucks; especially tap- 
ping chucks, should have facilities for 

20 allowing both radial and axial movement of 
the cutting tools held thereby relative to the 
direction of feed to avoid breakage of the 
cutting tools if, for example, the axis along 
which a tap is fed towards a workpiece does 

25 not coincide exactly with the axis of a bore 
in which a tapping operation is to be 
effected. 

It is an object of the present invention to 
provide a new and improved chuck, 

30 wherein the above mentioned problems are 
overcome or are reduced. 

According to the present invention there 
is provided a chuck comprising a tool 
holding unit, a body, a driving element com- 

35 prising a shank telescopically mounted 
relative to said body, and having a sliding 
key connection between the body to 
drivingly connect the shank to said body 
and to permit relative axial sliding move- 

40 ment from an "at rest" position in each of 
two opposite axial directions, a resilient 
biasing means housed entirely within and 
axially located in the shank and operative 
between the body and the driving element 

45 to restrain said axial sliding movement of 
the body relative to the driving element in 
each of said directions, and a means for 
transmitting drive from the body to the tool 



holding unit said means comprising a com- 
pound slide unit including a first element 50 
drivingly connected to the tool holding unit, 
a second element drivingly connected to the 
body and a third element intermediate the 
first and second said elements having 
tongue and groove connections to transmit 55 
drive, and arranged in such a way as to per- 
mit limited radial movement of the tool 
holding unit relative to the driving shank in 
a pair of mutually transverse directions. 
* ' The elements comprising the compound 60 
slide unit are preferably housed entirely 
within the body and the third element 
receiving a* formation projecting axially 
from the second element in a recess in said 
third element, the projecting formation af- 65 
fording a seat for a spring-loaded ball for 
locating the second element relative to the 
first element. 

The third element preferably has a pair of 
mutually orthogonal radial grooves formed 70 
therein, one groove receiving a tongue for- 
mation on the first element and the other 
groove constituting said recess and receiv- 
ing a tongue constituting said projecting 
formation on the second element, the 75 
arrangement .being such as to permit said 
limited radial movements of the tool 
holding unit. 

The biasing means is preferably a com- 
pression spring carried by an axially exten- 80 
ding spindle connected to the second ele- 
ment of the compound slide unit, the spin- 
dle being received within the axial bore of 
the shank, the spring being arranged to bear 
against abutments formed within the shank 85 
and the arrangement being double-acting in 
that' the spring is subject to compression 
regardless of the axial direction in which 
relative movement takes place between the 
spindle and shank. 90 

The invention will now be described by 
way of example with reference to the ac- 
companying drawings in which: — 
>' Figure 1 is a longitudinal sectional view 
of a tapping chuck, 95 
: Figure 2 is a longitudinal sectional view 
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of an adaptor including a torque-limiting 
clutch for use with the chuck shown in 
Figure 1, ,. , 

Figure 3 and 4 are sectional views of two 
5 parts of a : compound slide unit contained 
within the chuck, 

Figure 5 is a plan view of a further part of 
the compound slide unit, 

Figure 6 is a longitudinal sectional view 

10 of an alternative form of adaptor which may 
be used in some cases instead of that shown 
in Figure 2 and 

Figure 7 is a sectional view along the line 
7 — 7 of Figure 6. 

15 As shown in Figure 1 a tapping chuck in- 
cludes a driving shank 10, a generally cylin- 
drical body 11 and a tool holding unit 12. 
The driving shank 10 is received in use in an 
axial bore in the drive spindle of, for ex- 

20 ample, a vertical drilling machine and the 
shank 10 is provided with a keyway which 
receives a key 13 whereby the driving shank 
10 can be made rotatably fast with the drive 
spindle. An adjuster nut 14 threadly engages 

25 the shank 10 to permit axial movement of 
the shank 10 relative to the drive spindle 
and a grub screw 15 threadedly engages in a 
radial bore in the adjuster nut 14 to lock the 
nut relative to the shaft and hence so that 

30 the shank 10 can be locked in the desired 
axial position relative to the drive spindle. 

The driving shank 10 telescopes within 
the body 11 and a pair of keys 16 are 
secured to the shank 10 and engage in 

35 diametrically opposed keyways formed in 
the inner surface of the body 1 1 so that 
rotational drive can be transmitted, by the 
shank from the drive spindle of the drilling 
machine to the body 11. Rotational drive is 

40 transmitted from the body 11 to the tool 
holding unit 12 through a compound slide 
unit 17 which is housed entirely within the 
body 1 1 and which includes three elements 
18, 19 and 20 shown respectively in Figures 

45 3, 4 and 5. Element 19 of the compound 
slide unit is a primary drive plug which is 
drivingly connected to the body 11 by a 
diametrically extending pin 21 which is 
secured at each end thereof to the body 1 1 

50 and extends through a diametrical through- 
bore 22 formed in the primary drive plug 19. 
The primary drive plug 19 has an axial bore 
23 therein which receives one end of a spin- 
dle 24, the spindle 24 having a radial 

55 through-bore which is aligned with the 
diametrical through-bore 22 formed in the 
drive plug 19 to receive the piQ 21. 

The spindle 24 extends axially into an ax- 
ial blind bore 25 in the driving shank 10 and 

60 carries a compression spring 26 whose ends 
bear against washers 27 and 28 encircling 
the spindle 24. The washer 28 abuts an an- 
nular locking element 29 fitted within the 
bore 25 of the shank 10 and the washer 27 

65 abuts a shoulder 30 provided within the 



bore 25, the arrangement being such that 
the compression spring 26 is accommodated 
. entirely within the axial bore 25 in the driv- 
ing shank 10. 

Element 18 of the compound slide unit 70 
shown in Figure 3 includes a cylindrical 
portion 31 from one face of which projects a 
diametrically-extending tongue formation 
32. A circular spigot 33 projects axially from 
the other face of the cylindrical portion 31 75 
and is received in a socket in the base 34 of 
the tool holding unit 12. A skirt projects 
from the base 34 of the tool holding unit 12 
and is formed with a pair of diametrically 
opposed through-bores which are aligned 80 
with a transversely extending through-bore 
35 in the spigot 33 and a spring pin 36 passes 
through the aligned through-bores as shown 
in Figure 1 to connect element 18 of the 
compound slide unit to the tool holding unit 85 
12. A peripheral flange 37 projects radially 
of the cylindrical portion 31 of element 18 
and abuts an annular ring 38 which has 
threaded engagement in the end of the body 

11 adjacent the tool holding unit 12 and the 90 
internal diameter of the ring 38 is larger 
than the maximum diametrical dimension 

of the cylindrical portion 31 so as to afford a 
clearance between the annular ring 38 and 
element 18 of the compound slide unit. 95 
The main portion of the tool holding unit 

12 is of generally cylindrical form and is en- 
circled by a locking sleeve 39 which is 
spring loaded by a compression spring 40 ac- 
ting between an external shoulder on the 100 
main portion of the tool holding unit 12 and 

an internal shoulder formed within the 
sleeve 39, the sleeve 39 being thus urged 
into abutment with the annular ring 38. 

The cylindrical wall of the main portion 105 
of the tool holding unit 12 is formed with a 
number of circumferentially spaced 
through bores in each of which a ball 41 is 
received, the diameter of each ball being 
greater than the thickness of the cylindrical 110 
wall of the tool holding unit 12. The balls 41 
are arranged so that they are urged radially 
inwardly by the locking sleeve 39 when this 
is in the position shown in Figure 1, the 
bores which receive the balls 41 being of 1 15 
reducing diameter in the radially inward 
direction to limit the extent of radial inward 
movement of the balls 41. The locking 
sleeve 39 has a circumferential groove 42 in 
the inner surface thereof with the groove 42 120 
arranged so that, when the locking sleeve 39 
is moved to the right as viewed in Figure 1, 
the groove 42 can be aligned with the balls 
41 to enable the balls 41 to be displaced 
radially outwardly. 125 

The tongue 32 of element 18 of the com- 
pound slide unit is received in a groove 43 
formed in element 20 of the compound slide 
unit, element 20 being of disc-like form with . 
the diametrically extending groove 43 form'r 130 
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ed in one face thereof and with a second 
diametrically extending groove formed in 
the other face thereof and extending at right 
angles to the groove'43. The two grooves '43 
5 and 44 communicate through a square aper- 
ture 45 at the centre of element 20. Groove 
44 of element 20 receives a tongue 46 pro- 
jecting from the primary drive/plug 19 and 
tongue 46 is recessed so as to afford a seat 

10 for a ball 47 which is located within, the 
aperture 45 in clement 20 and is partly 
received within an axial blind bore 48 form- 
ed in element 18 of the compound slide un- 
it. As shown in Figure 1 a helical compres- 

15 sion spring 49 is accommodated within the 
slide bore 48 and bears against the ball 47, 
the engagement of the ball with the two 
elements 18 and 19 serving to centre them 
relative to each other, _ J V 

20 As mentioned above the driving shank 10 
is rotatably fast with the drive spindle of a 
drilling machine through the keyed connec- 
tion at 13 and the body 11 is rotatably fast 
with the shank 10 through the keys 16. 

25 Drive is transmitted from the body 1 1 to the 
primary drive plug 19 by the pin 21 and 
drive is transmitted from the primary drive 
plug 19 to the secondary drive plug 18 
through the tongue and groove connections 

30 which the two elements 18 and 19 have with 
the intermediate element 20. Rotational 
drive is transmitted from the secondary 
drive plug 18 to the tool holding unit 12 by 
the spring pin 36. The radial dimensions of 

35 the flange 37 of element 18 and of the in- 
termediate element 20 are such as to afford 
a clearance between the outer peripheries 
of elements 18 and 20 and the inner surface 
of the body 1 1 and this clearance, together 

40 with the clearance between the cylindrical 
portion 31 and the inner surface of the an- 
nular ring 38 enables a compound sliding 
action to take place between the elements 
18, 19 and 20 whereby radial movement of 

45 the tool holding unit relative to the driving 
shank 10 is permitted. This radial move- 
ment may be either in the direction of the 
groove 43 or in the direction of the groove 
44 or in both directions dependent on the 

50 mode of relative movement between the 
elements 18, 19 and 20. 

The keyed connection between the driv- 
ing shank 10 and the body II is such as to 
permit the driving shank 10 to telescope 

55 relative to the body 1 1 under the action of 
the compression spring 26 and the arrange- 
ment is such that the spring 26 is under 
compression regardless of the direction of 
relative movement between the shank' 10 

60 and the body 1 1; Where desired, however, 
the arrangement can be made single-acting 
by introducing a spacing element 49a shown 
in chain dot in Figure 1 between element 19 
and the end of the shank 10 so that, as view- 

65 ed in Figure 1, the shank 10 can only move 



to the left relative to the body 12. 
* In Figures 6 and 7 there is shown a tool 

"adaptor which comprises a generally cylin- 
drical outer member, 50 which can be in- 
serted into the tool holding unit 12 of the 

l chuck and there is an annular inner' member 
51 which is received as a close sliding fit in 
an axial bore formed in the outer member 
50. The outer member 50 is formed with a 

'radially extending flange 52 which, as 
shown most clearly in Figure 7, has a pair of 

' diametrically opposed gaps 53. The tool 

'holding unit 12 has a pair of diametrically 
opposed projecting lugs 54 formed integral- 
ly with the cylindrical wall thereof and, 
when the adaptor is inserted into the tool 
holding unit 12, the lugs 54 enter the gaps 53 
to provide a driving connection between the 
tool holding unit and the adaptor. A cir- 
cumferentially extending groove 55 is form- 
ed in the outer surface of the outer member 
adjacent the end thereof remote from the 
flange 52 and the spacing between the 
groove 55 and the flange 52 is such that, 
when the adaptor is received in the tool 
holding unit 12 with the flange 52 in abut- 
ment with the end of the tool holding unit 
12, the groove 55 is aligned with the balls 41 
so that the balls 41 can be received in the 
groove 55 when the locking sleeve 39 is in 
the position shown in Figure 1 . 

The base of the bore in the outer member 
50 is formed with an axiaily extending 
square-cross section bore 56 arranged to 
have driving connection with the cor- 
responding cross-section extension of a tap 
held by the adaptor and the junction 
between the square cross-section bore 56 
and the main bore provides a shoulder 
against which seats a compression spring 57 
which acts against the inner end of the inner 
member 51 to bias this outwardly of the 
bore in the outer member 50. The wall of 
the bore of the outer member 50 is formed 
with a circumferential groove 58 and the in- 
ner member has three circumferentially 
spaced through bores formed in the wall 
thereof and each of these through bores is 
of reducing diameter in the inward radial 
direction to retain a ball 59 therein. The 
diameters of the balls 59 are such that, when 
the inner member 51 is biased outwardly of 
the bore in the outer member 50, the balls 
59 project radially inwardly of the wall of 
the inner member 51 whereas, when the 
balls 59 are aligned with the circumferen- 
tially groove 58, they are then free to move 
radially outwardly to an extent such that 
they do not project radially inwardly of the 
wall of the inner member 51. 
- A through bore 60 is formed in the cylin- 
drical wall of the inner member 51 and a 
radially extending pin 61 having one end 
secured to the outer member 50 is received 
in the bore 60 and as can be seen from 
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Figure 6 the pin 61 is of substantially less 
diameter than the bore 60 and co-operation 
between the pin 61 and the surround of the 
bore 60 serves to. limit the extend of relative 
5 axial displacement between the inner and 
outer members 50 and 51. 

In order to insert the' tap in the adaptor, 
the inner member 5T is moved axially 
relative to the outer member 50 so as to 
10 compress the spring 57 and so as to allow 
the balls 59 to move radially outwardly into 
the groove 58. The shank of the tap is then 
inserted into the bore of the inner member 
51 and, when the inner member 51 is allow- 
15 ed to return to the position shown in Figure 
6 under the action of the spring 57, the balls 
59 are urged radially inwardly into engage- 
ment with the shank of the tap so that the 
shank is then fast with the adaptor. 
20 Figure 2 shows an alternative form of 
adaptor which may be used in place of that 
shown in Figures 6 and 7 and the adaptor 
shown in Figure 2 is described in detail in 
co-pending application No. 46451/70 (Serial 
25 No. 1369207) to which reference should be 
had for a detailed explanation of the opera- 
tion thereof. 

Briefly the adapter shown in Figure 2 in- 
cludes an outer member 62 having a bore in 
30 which an inner member 63 of identical con- 
struction to the inner member 51 of the 
adaptor shown in Figures 6 and 7 is received 
and is acted on by a spring 64 with the con- 
struction and mode of operation of the in- 
35 ner member to grip a tap as described above 
in relation to figures 6 and 7. 

The outer member 62 is formed with an 
axial extension 65 having a bore therein 
which accommodates an axially movable 
40 plunger 66 and the plunger comprises a rod 
67 and a head 68 which includes a portion 
69 of double frusto-conical conformation. 
The bore in the extension 65 is closed at its 
end remote from the inner member 63 by an 
45 externally screw- threaded collar 70 which 
has a through bore to receive the rod 67 and 
which abuts an annular washer 71. The an- 
nular washer 71 provides a seating for 
spring means constituted by a plurality of 
50 Belleville washers 72 which surround the 
rod 67 and act between the washer 71 and 
the head 68 of the plunger 66. The Belleville 
washers 72 are arranged so that they bias 
the plunger 66 axially towards the inner 
55 member 63 and the biasing force exerted by 
the Belleville washers 72 can be adjusted by 
rotating the collar 70 in the appropriate 
sense. Intermediate its ends the outer 
member 62 is formed with four equi- 
60 angularly spaced through bores in each of 
which a pair of radially aligned balls 73 are 
positioned. The innermost of each pair of balls 
73 is arranged to bear against the double 
frusto-conical portion 69 of the head 68 
65 and the outermost of each pair of balls 73 is 



arranged to project beyond the outer sur- 
face of the outer member 62 into a groove 
formed in a sleeve 74 which fits on the outer 
member 62 and which is held against axial 
movement relative thereto by engagement 70 
of a circlet 75- in aligned circumferential 
grooves in the outer surface of the outer 
member 62 and in the inner surface of the 
sleeve 74. 

The sleeve 74 has four longitudinal 75 
grooves to receive the outermost balls 73, 
the grooves in the sleeve 74 being spaced 
90° apart corresponding to the angular 
spacing between the pairs of balls 73. 

The adaptor shown in Figure 2 is formed, 80 
at the end thereof remote from the inner 
member 63, with a circumferential groove 
76 which, when the adapter is inserted into 
the tool holding unit 12 of the chuck, 
receives the balls 41 to hold the adaptor or 85 
relative to the chuck. The sleeve 74 is form- 
ed with a pair of diametrically opposed 
recesses 77 which are arranged to receive 
the lugs 54 of the tool holder unit 12 when 
the adaptor is inserted into the tool holding 90 
unit to bring the balls 41 thereof into the 
groove 76. Drive is transmitted by the lugs 
54 to the sleeve 74 of the adaptor and then 
by the balls 73 to the outlet member 62 of 
the adaptor and from there to the shank of 95 
the tap which has a square cross-section 
portion which fits in a square cross-section 
bore 78 of the inner member 62. 

The transmission of drive between the 
sleeve 74 and the outer member 62 is depen- 100 
dant on the engagements of the bails 73 in 
the longitudinal grooves in the sleeve 74 so 
that, when the torque transmitted between 
the sleeve 74 and the inner member 62 ex- 
ceeds a certain value determined by the 105 
biasing force exerted by the Belleville 
washers 72 on the plunger 66 and the outer- 
most bail of each pair of balls 73 unseats 
from the longitudinal groove in the sleeve 
74, slipping will take place between the 110 
sleeve 74 and the inner member 62. The 
value of the toraue at which slipping takes 
place can be set by adjusting the position of 
the collar 70 and this torque-limiting facility 
of the adaptor enables the drive to a tap 115 
held within the inner member 63 to be dis- 
engaged when the torque experienced by 
the tap exceeds a predetermined value. 
Breakage of the tap held within the inner 
member 63 under torque overload con- 120 
ditions is thus avoided. 

This torque-limiting facility is particularly 
advantageous when the tap is being used to 
tap a previously drilled blind bore for, when 
the tap bottoms in the blind bore, the outer 125 
member 62 of the adaptor can then slip 
relative to the tool holding unit 12 and, as 
soon as the rotational drive is "reversed by 
reversing rotation of the drive spindle of the 
drilling machine, the outermost balls 73 will 130 



BNSDOCID: <GB 136920SA__L> 



l,369;208 



seat in the grooves in the sleeve 74 thereby -1 
reconnecting drive to the tap so that it can s * 
be withdrawn. As the balls. 73 will tend to M 
roll when the sleeve 73 slips relative to' the 

5 outer member 62, there will be very little i 
wear even when the tapping tools jhas'to be 
bottomed during the tapping of each of a ^ 
large number of blind bores. Reference 
should be had to application No/ 46451/70 ' 

10 (Serial No. 1369207) for a more detailed dis-; ; 
cussion of the mode of operation fc of 'the" 
adaptor shown in Figure 2, 

As the spring 26 is contained entirely 
within the bore 25 in the shank 10 and as the 

15 compound slide unit 17 is housed entirely 
within the body 11, the particular arrange- 
ment of the parts of the tapping chuck is 
such as to enable the diameter thereof to be 
reduced so far as possible whilst main- 

20 taining the required strength characteristics 
for the various parts of the chuck. The 
telescoping connection between the shank 
10 and the body 1 1 permits the tap to move 
axially relative to the driving spindle of the 

25 machine tool so that it is not necessary that 
the rate of rotation of the spindle be ac- 
curately correlated with the rate of feed 
thereof. 

The compound slide unit 17 provides for 

30 limited radial displacement of the axis of 
the tap relative to the axis of the driving 
spindle of the machine tool so that a limited 
degree of misalignment between the axis of 
the spindle and the axis of a bore to be 

35 tapped can be allowed for. 

WHAT WE CLAIM IS:— 
1. A chuck comprising a tool holding unit, 
a body, a driving clement comprising a 
shank telescopically mounted relative to 

40 said body, and having a sliding key connec- 
tion between the body to drivingly connect, 
the shank to said body and to permit 
relative axial sliding movement from an "at 
rest" position in each of two opposite axial 

45 directions, a resilient biasing means housed 
entirely within and axially located in the 
shank and operative between the body and 
the driving element to restrain said axial 
sliding movement of the bod^ relative to the 

50 driving element in each of said directions, 
and a means for transmitting drive from the 
body to the tool holding unit said means 
comprising a compound slide unit including 
a first element drivingly connected to the 

55 tool holding unit, a second element driving- 
ly connected to the body and a third ele- 
ment intermediate the first and second said 
elements having tongue and groove connec- 
tions to transmit drive, and arranged in such 

60 a way as to permit limited radial movement 
of the tool holding unit relative to the driv- 
ing shank in a pair of mutually transverse 
directions. 



according to Claim 1 
that the elements of the 
unit are housed entirely 



■ J 2/ A chuck 
characterised in 
compound slide 
i'i within the body. 

3. A chuck according to Claim 2 
- characterised in that the elements com- 
prising the compound slide unit are housed 
entirely within the body and the third ele- 
ment receiving a formation projecting axial- 
ly from the second element in a recess 
therein, the projecting formation affording 
a seat for a spring-loaded ball for locating 
the second element relative to the first ele- 
ment. 

4. A chuck according to Claim 3 
characterised in that the third clement has a 
pair of mutually orthogonal radial grooves 
formed therein, one groove receiving a 
tongue formation on the first element and 
the other groove constituting said recess 
and receiving a tongue constituting said 
projecting formation on the second ele- 
ment. 

5. A chuck according to Claim 1 
characterised in that the biasing means is a 
compression spring carried by an axially ex- 
tending spindle received within the axial 
bore of the shank, the spring being arranged 
to bear against abutments formed within the 
shank and the spring being under compres- 
sion regardless of the direction of relative 
axial movement between the spindle and 
shank. 

6. A chuck according to Claim 3 in which 
the biasing means is a compression spring 
surrounding an axially extending spindle 
received in the bore of the shank and in 
which the spindle includes a portion receiv- 
ed in a bore in the second element and 
secured to said second element. 

7. A chuck according to Claim 6 in which 
a blind bore is formed in the first element 
and receives a compression spring which 
provides the spring loading for the ball 
which locates the second element relative 
to the first element. 

8. A chuck according to Claim 1 
characterised in that the tool holding unit 
receives an adaptor having means for 
transmitting drive to a tool held by the 
adaptor, the adaptor including means for 
limiting the torque transmitted between the 
tool holding unit and the tool. 

9. A chuck substantially as hereinbefore 
described with reference to and as shown in 
Figures 1, 3, 4 and 5 of the accompanying 
drawings. 

10. A chuck substantially as hereinbefore 
described with reference to and as shown in 
Figures 1, 3, 4, and 5 in combination with an 
adaptor as shown in Figure 2 or in combina- 
tion with an adaptor as shown in Figures 6 
and 7 of the accompanying drawings. 
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